Coronary artery disease (CAD) is the number one cause of death globally and imaging plays a pivotal role in the diagnosis and management of CAD. With the improvements in technology, noninvasive imaging methods become more widely used in the management of CAD. Non-alcoholic fatty liver disease (NAFLD) is a clinicopathological syndrome which affects a substantial proportion of general population and is a component of the metabolic syndrome (MetS). Histopathologic analysis is the reference standard to detect and quantify fat in the liver, but results are vulnerable to sampling error. Imaging can be repeated regularly and allows assessment of the entire liver, thus avoiding sampling error so imaging is in key role in the management of NAFLD as in CAD. As NAFLD is a component of MetS, it is associated with increased risk for CAD. Recent studies suggest a more complex picture of the interrelation between NAFLD, MetS and CAD, and raised the possibility that NAFLD might not only be a marker but also an early mediator for CAD. So early detection of NAFLD and its management with noninvasive imaging methods can be very crucial in the control of CAD which is the number one cause of death globally.
INTRODUCTION Coronary Artery Disease
The World Health Organization (WHO) categorises Cardiovascular Diseases (CVDs) as a group of disorders of the heart and blood vessels. Coronary Artery Disease (CAD) is the most prevalent among those disorders. CVDs are the number one cause of death globally: with more people dying annually from CVDs than from any other cause. In 2012, CVD's accounted for 31% of all global deaths, with an estimated 17.5 million people dying from the disease. Of these deaths, an estimated 7.4 million were attributed to CAD and 6.7 million were due to stroke (1) .
Imaging plays a pivotal role in the diagnosis and management of CAD and is used for the detection of underlying coronary artery stenosis in patients with stable or chronic chest pain, the assessment of myocardial scar and viability for assessing prognosis, or for predicting complications. Conventional coronary angiography still remains the standard of reference for the diagnosis of CAD. In 1999, more than 1.8 million conventional angiographic examinations were performed in United States alone (2) . Conventional angiography offers the advantage of high spatial resolution and the option of direct performance of interventions such as balloon dilatation or coronary stent placement. However, only one third of all conventional coronary angiographic examinations in the United States are performed in conjunction with an interventional procedure. The rest are performed only for diagnostic purposes-namely, only for verification of the presence and degree of CAD (2) . In light of limited health care resources and in the interest of patients who undergo unnecessary invasive tests, reliable noninvasive imaging tools for CAD is required for diagnostic and prognostic purposes. Summary of noninvasive cardiac imaging modalities, their prior and general imaging sides are provided in Table 1 .
Noninvasive Imaging Methods for Coronary Artery Disease
Also conventional coronary angiography still remains the standard of reference for the diagnosis of CAD, it also can be diagnosed noninvasively with cross-sectional imaging techniques. These techniques are Cardiac Computed Tomography Imaging (CT), Cardiac Magnetic Resonance Imaging (MRI), Positron Emission Tomography (PET) and 4-Single Photon Emission Computed Tomography (SPECT).
Cardiac CT
Cardiac CT has multiple clinically relevant applications, including coronary artery calcium scoring, coronary computed tomography angiography (CTA), global and regional left ventricular function assessment, and most recently the assessment of myocardial CT perfusion (CTP) (3) . Most of the cardiac CT exams performed today are coronary CTAs.
Due to the heart's continuous motion effect, imaging of the heart has always been technically challenging. CT imaging of the heart was facilitated by the introduction of electron-beam CT (4), multi-detector row CT "MDCT" (5) and recently dual source CT systems "DSCT" (6) . These modalities allow for fast volume coverage and high spatial and temporal resolution. Previously, CT applications for the assessment of CAD were almost exclusively based on detection and quantification of coronary arterial calcium (7) . However, the diagnostic value of CT coronary calcium measurements and the exact role of this marker for cardiac risk stratification remain unclear and controversial (8) . However, with the introduction of fast ECG-synchronized MDCT and DSCT image acquisition in the heart have enabled imaging of the coronary arterial tree with a combination of speed and spatial resolution that has been unparalleled by other noninvasive imaging modalities (Figure 1 and 2) . High spatial resolution contrast medium enhanced CT angiography for noninvasive interrogation of the coronary arterial tree is enabling detection and grading of coronary artery stenosis (9) . An inherent advantage of CT for imaging of the coronary arteries is the cross-sectional nature of this technology, whereas conventional angiography displays only the vessel lumen and degree of luminal narrowing in cast like manner (10) . Contrast enhanced CT delineate calcified and non-calcified lesions within the coronary artery wall that may or may not cause luminal stenosis (11) . A major limitation of coronary CTA is not knowing the physiological significance of the stenosis. Stress myocardial CTP is a novel examination that provides both anatomic and physiological information. It has been illustrated that combined CTA/CTP protocol improves diagnostic accuracy to detect hemodynamic significant stenosis when compared with CTA alone (12, 13) ; this combined protocol can also be accomplished at a radiation dose comparable to nuclear myocardial perfusion imaging exams (13) .
Cardiac MRI
Diagnostic imaging has played an important role in the proper assessment and management of CAD. Developments in rapid MRI technology and its application to cardiac imaging have shown that MRI has great potential for the evaluation of CAD and cardiac diseases in general. During the past decade with improvements in gradient hardware technology, including the ability of MRI systems to manipulate and process raw data more rapidly have brought the vision of a complete cardiac examination that could be performed in a relatively short time. A single examination that provides information on 1-myocardial wall motion abnormalities, 2-infracted myocardial tissue, 3-regional perfusion reserve and 4-coronary arteries can be envisioned on the basis of MRI with tagging and dobutamine stress testing, late gadolinium enhanced (LGE) measurement of regional perfusion (cardiac MR perfusion) and advances in MR coronary angiography (coronary MRA), respectively (14) .
According to 2010 Expert Consensus Document on Cardiovascular Magnetic Resonance (ACCF/ACR/AHA/NASCI/SCMR) the potential indications for the use of cardiovascular MRI is recommended as follow for CAD (15) ;
-Coronary MRA may be used for identifying coronary artery anomalies and aneurysms and for determining coronary artery patency. In specialized centres, coronary MRA may be uniquely useful in identifying patients with multivessel CAD without exposure to ionizing radiation or iodinated contrast medium.
-The combination of cardiac MR stress perfusion, function and LGE allows the use of MRI as a primer form of testing for; identifying patients with ischemic heart disease when there are resting ECG abnormalities or an inability to exercise, defining patients with large vessel CAD and its distribution who are candidates or interventional procedures or determining patients who are appropriate candidates for interventional procedures.
-LGE-MRI may be used for identifying the extent and location of myocardial necrosis in individuals suspected of having or possesing chronic or acute ischemic heart disease.
PET and SPECT
Stress myocardial perfusion imaging (MPI) may help in the noninvasive assessment of CAD such that only patients likely to benefit from revascularization can be referred for invasive coronary angiography. Two mature nuclear imaging techniques are available for stress MPI; SPECT and PET (16) . 
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Technological advances have improved both techniques since their introduction. Electrocardiographic gating provides myocardial function data to be integrated with perfusion data, increasing the specificity of noninvasive assessment, and can be performed with both PET (17) and SPECT (18) . Attenuation correction also improves specificity and although it has been used successfully with SPECT, attenuation correction is universally applied during PET image processing (19) . Recent advances in data acquisition and processing may also lead to improve image quality and possibly diagnostic accuracy with both techniques.
PET MPI has several theoretical advantages compared with SPECT MPI. PET cameras do not require physical collimation, resulting in better detector efficiency (count sensitivity) and improved spatial resolution. The short half-life of PET radiotracers results in higher signal-to-noise ratios and consequently better image quality compared with SPECT (19) . PET MPI may also have an advantage with respect to radiation exposure. In literature exposures of up to 22 millisieverts (mSv) for standard doses of TI-201 and 6.6 to 7.1 mSv for single dose of Tc-99m were measures with the two most commonly used SPECT radiotracers (20) . Now we are going to highlight what is NAFLD and about its imaging techniques.
Nonalcoholic Fatty Liver Disease (NAFLD)
Fatty liver is a term used for a wide spectrum of conditions characterized histologically by triglyceride (TG) accumulation within the cytoplasm of hepatocytes. The prevalence of fatty liver in the general population is about 15%, but it is higher among those who consume large quantities (>60g/day) of alcohol (45%), those with hyperlipidaemia (50%) or obesity (body mass index "BMI" >30kg/m²) (75%), and those with both obesity and high alcohol consumption (95%) (20) . The two most common conditions associated with fatty liver are alcoholic liver disease and nonalcoholic fatty liver disease (NAFLD). Alcoholic liver disease is caused by excess alcohol consumption, although the NAFLD is related to abdominal obesity, type 2 diabetes, insulin resistance, hypertension and dyslipidaemia (the typical components of the metabolic syndrome "MetS"). There is a strong association between NAFLD and diabetes risk. In addition, increasing epidemiological evidence suggests that there is a bidirectional relationship between NAFLD and type 2 diabetes and that NAFLD may precede and/or promote the development of type 2 diabetes. An individual's risk of developing diabetes is increased approximately 5-fold if they have NAFLD. The association between NAFLD and type 2 diabetes could be explained by the insulin resistance, dyslipidaemia and hepatic triglyceride (TG) accumulation in NAFLD and defective Bcell in type 2 diabetes mellitus. NAFLD and type 2 diabetes share multiple cardiometabolic risk factors and pathophysiological (proinflammatory and profibrotic) pathways (21) . Other relatively common conditions related with fat accumulation in the liver include viral hepatitis (hepatitis B and C) and the use or overuse of certain drugs (steroids, chemotherapeutic agents, amiodarone, valproic acid). Uncommon associated conditions include dietary and nutritional abnormalities (total parenteral nutrition, rapid weight loss, starvation, surgery) and congenital disorders (metabolic disorders, storage disorders, cystic fibrosis, dysmorphic syndromes associated with obesity) (22) .
These conditions all cause a TG accumulation (steatosis) within hepatocytes by altering the hepatocellular lipid metabolism, in particular, by causing defects in free fatty acid metabolic pathways (23). In many conditions associated with fatty liver, steatosis may progress to steatohepatitis "in NAFLD we called this condition nonalcoholic steatohepatitis (NASH)" (with inflammation, cell injury, or fibrosis accompanying steatosis) and the cirrhosis (24). However, because progression to steatohepatitis is uncommon, a "two-hit" model has been proposed. The "first-hit" is the cytoplasmic deposition of TG in hepatocytes, which may take the hepatocytes more vulnerable to a "second-hit" but which, in the absence of the second-hit, doesn't lead to progressive disease. The second-hit has not yet been identified but is thought to represent a constellation of superimposed cellular events that promote inflammation and cell injury and incite progression to fibrosis and cirrhosis (23). and diaphragm are sharply demarcated, and posterior aspects of the liver are well depicted. Fatty liver results in increased echogenicity (brightness) of the liver parenchyma in comparison with renal cortex and spleen. This occurs because of the increasing interfaces created in the liver by lipid accumulation, leading to more echoes returning to the transducer, thus making the liver appear bright (25) .
The quality of the USG examination is highly operator dependent, and the diagnosis and characterization of fatty liver disease at USG are based mainly on a subjective assessment of liver echogenicity (Figure 3) . Several methods have been proposed for the quantitative grading of fatty liver at USG as follow: mild, characterized by mildly increased liver echogenicity and clear depiction of hepatic and portal vein walls; moderate, with increased liver echogenicity obscuring the hepatic and portal vein walls; severe, with increased liver echogenicity and significant posterior shadowing that impairs evaluation of the deep liver parenchyma and diaphragm (25, 26) .
The hepatorenal sonographic index (HRI) is a sensitive noninvasive method for steatosis quantification. It can quantify the steatosis that is more reliable than subjective assessment alone. This technique with software support compares the brightness of the liver parenchyma with brightness of renal parenchyma, and after their division, you got a HRI coefficient. In a normal liver, HRI is in the range from 1.00 to 1.04. Liver steatosis was classified according to HRI values as mild (HRI = 1.05 -1.24), moderate (HRI = 1.25 -1.64) or severe (HRI ≥ 1.65) (18, 19) . It can diagnose small amounts of liver fat that would be missed by conventional sonography. It is reproducible and operator independent and can serve as an efficient tool to follow patients with steatosis (27) .
USG based qualitative assessment of steatosis has been reported to lack of intraobserver reproducibility and interobserver reliability (25) . An altered renal parenchymal renal parenchymal echotexture associated with renal parenchymal disorders may affect USG evaluations of the liver. Moreover, the presence of hepatic fibrosis in some patients makes the linear correlation between fatty infiltration and liver echogenicity unreliable (28) .
CT
Unenhanced CT is considered the best CT method for estimation of liver fat, because it involves simple measurement of liver attenuation in Hounsfield units (HU). The measurement of attenuation at unenhanced CT is based on the physical characteristic of X-ray penetration from the tissue. Hepatic attenuation values are inversely correlated with the amount of liver fat; therefore, they decrease proportionately with increasing liver fat content (29) . Contrast-enhanced CT, on the other hand, is not the most reliable method for detecting the hepatic fat content, because the attenuation characteristics depend on various factors related to the contrast material. Contrast medium-related factors such as iodine concentration, colume and rate of injection, and scanning delays influence the hepatic attenuation to varying degrees and may mask subtle differences in attenuation caused by changes in fat content. Qualitative assessment of hepatic attenuation performed at contrast-enhanced CT by using splenic attenuation as a control may produce misleading results because the spleen enhances to a greater degree than the liver, even with the commonly used portal venous phase examinations (30) .
For qualitative estimation of liver fat in CT, comparing the attenuation of liver with that of spleen is performed. The spleen serves as a good internal control for comparison with the liver because splenic attenuation is unaffected by various diffuse pathologic processes and because the spleen is located in the same cross section as the liver (31) . At unenhanced CT, a normal liver has higher attenuation than a normal spleen. When the liver has lower attenuation than the spleen at unenhanced CT, a diagnosis of hepatic steatosis may be considered (Figure 4) . For qualitative grading following subjective five-point grading system has been proposed for describing the degree of hepatic steatosis on the basis of hepatic attenuation and visualization of the hepatic vessels (hepatic and portal veins): in grade 1, hepatic vessels show lower attenuation than hepatic parenchyma out to the peripheral third of liver; in grade 2, hepatic vessels show lower attenuation than hepatic parenchyma out to the middle third of liver; in grade 3, hepatic vessels show lower attenuation than hepatic parenchyma in the central third of liver; in grade 4, hepatic vessels show the same attenuation as that of hepatic parenchyma; in grade 5, hepatic vessels show higher attenuation than that of hepatic parenchyma. Grade 5 has been associated with a CT finding of 30%of greater macrovesicular steatosis (32) .
For quantitative estimation of liver fat in CT, available methods are hepatic attenuation measurement, calculation of the hepatic attenuation index and measurement of the hepatic attenuation difference at dual-energy CT. Hepatic attenuation measurement; In unenhanced CT, the attenuation values measured in the normal liver is ranging from 50 to 65 HU and typically higher than those measured in the spleen. This is because of presence of glycogen in the liver. Fatty infiltration is diagnosed when the hepatic attenuation is less than 48HU. When calculating liver attenuation, more accurate values can be obtained by making the region of interest (ROI) as larger as possible (at least 1cm²) and avoiding the inclusion of any large vessels or biliary structures (33) . Calculation of the hepatic attenuation index; The hepatic attenuation index, which is an objective measure of fatty liver disease, is commonly obtained by calculating the ratio of hepatic attenuation to splenic attenuation (33) . Measurement of the hepatic attenuation difference at dual-energy CT; Dual-energy CT, which involves scanning with two different tube potentials (typically, 140 and 80 kVp), may be used to evaluate focal and diffuse fatty liver by measuring change in hepatic attenuation between images acquired at the lower and higher energy levels. The attenuation of fatty liver changes more markedly with the change in tube potential than does that of normal liver. An increase in fatty content leads to a decrease in HU at low energy; as the energy level increases, the fat attenuation increases (34). Raptopoulos et al. (34) found that an attenuation change by more than 10HU with a tube potential change from 140 and 80kVp was indicative of fatty infiltration of more than 25%.
MRI
Chemical shift gradient-echo (GRE) imaging with in-phase and out-of-phase acquisitions is the most commonly used MRI technique for evaluation of fatty liver. The signal intensity (SI) of the normal liver parenchyma is similar on in-phase and out-of-phase images. Fatty liver may be present if there is a SI loss on out-of-phase images in comparison with inphase images, and the amount of hepatic fat present can be quantified by assessing the degree of SI loss (35) . Fat deposition also can be diagnosed by observing the SI loss of liver on MR images after the application of chemical fat saturation sequences, but this method is less sensitive than is chemical shift GRE imaging for the detection of fatty liver (22) .
MR spectroscopy (MRS) is one of the most accurate methods for noninvasive assessment of fatty liver. Localized or single-voxel MRS provides information about chemical composition in a normal organ and chemical changes in the progression of disease. The values obtained with MRS show good correlation with the results of liver biopsy, and has been promoted as an optimal method for estimating the hepatic TG content (36) . The advantages offered by MRS for fat quantification are its ability to determine the absolute liver fat concentration and its high sensitivity for detecting small amounts of hepatic TG and subtle changes in hepatic TG content during treatment. The disadvantages of MRS are being complex of analysing methods and because of the variability in results. The results also may vary because of differences in MR systems and acquisition parameters and because fat quantification is performed in a small volume of liver tissue (37) . Review table for reported sensitivities and specificities for each noninvasive imaging modality for detection of fatty liver deposition ( Table 2 ).
The Association between CAD and NAFLD
The importance of NAFLD and its relation with the MetS is increasingly recognized, and this has stimulated an interest in the possible role of NAFLD in the development of CAD ( Table 3 ). In addition, we provided illustrative material possible mechanism of association between CAD and NAFLD (Figure 5) . Indeed, the possible impact of NAFLD on CAD risk deserves particular attention in view of the implications for screening/surveillance strategies in the growing number of patients with NAFLD. Given the strong correlation between NAFLD and MetS risk factors (abdominal obesity, type 2 diabetes, insulin resistance, hypertension and dyslipidaemia), patients with NAFLD would be expected to have an increased risk of CAD. It is also possible to speculate that NAFLD itself might confer an excess of CAD risk over and above what would be expected due to the increased prevalence of the underlying MetS risk factors (42) .
In recent studies, markers of subclinical atherosclerosis such as increased carotid artery intima-media thickness (IMT) and circulatory endothelial dysfunction, are demonstrated in NAFLD patients (43, 44) . As in another study, it was hypothesized that fatty liver is a risk factor of early onset of atherosclerosis and that atherosclerosis begins in childhood and progresses through adulthood to form the lesions that cause symptomatic CAD. In one study, autopsy findings from 817 children (aged 2-19 years) who died of external causes (accident, homicide, suicide), were analysed (45) . Atherosclerosis was two-fold more frequent in children with fatty liver then in those without fatty liver. It is noted that fatty liver might not only be marker but also an early indicator of atherosclerosis (46) . It is also reported that the prevalence of NAFLD was significantly higher in patients with CAD compared with that found in the general population. Increased arterial stiffness is an established cardiovascular risk marker in several clinical settings and had been proposed to reflect the cumulative burden of cardiovascular risk factors on the vascular wall. Recent studies have reported strong associations between increased aortic stiffness and NAFLD, particularly at its more advanced stages (47) . As a result, growing number of recent studies suggested that, NAFLD is associated with higher overall mortality and increased risk of future CVD events independent of classical risk factors and other prognostic factors. All these findings raise the possibility that NAFLD and atherosclerosis share common molecular mediators, and that NAFLD is not merely a marker but also an early mediator for atherosclerosis. So, it is important to evaluate the global CVD risk among patients diagnosed with NAFLD. These patients should be aggressively treated not only for their liver disease but also for underlying CVD risk factors, because many patients with NAFLD will have major CVD events and death prior to the development of liver disease.
CONCLUSION
Because CAD is the number cause of death globally, understanding CAD and preventing CAD are the main issue of global health system. The growing body of evidence suggesting that NAFLD and atherosclerosis share common molecular mediators and NAFLD is early mediator for atherosclerosis. Noninvasive imaging techniques are very important in management of these clinical conditions. Noninvasive imaging techniques are one of the key elements in the fight against CAD.
